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SEQUENCE LISTING 

<1 10> Ayyavoo, Velpandi 

Nagashunmugam, Thandavarayan 
Weiner, David B. 
University of Pennsylvania 

<120> ATTENUATED VIF DNA IMMUNIZATION CASSETTES FOR GENETIC 
VACCINES 

<130>UPAP-0263 

<140> HEREWITH 
<141> 1998-09-18 

n <160>46 

. ~ <1 70> Patentln Ver. 2.0 

cn <2io> i 

Jf! <211>190 
[Sj <212>PRT 
I"' <2 1 3> Artificial Sequence 

J3 <220> 

M <223> Description of Artificial Sequence: Novel Sequence 

iy 

£3 <400> 1 

C ^ Met Glu Asn Arg Trp Gin Val Met He Val Trp Gin Val Asp Arg Met 
15 10 15 

Arg He Arg Thr Trp Asn Ser Leu Val Lys His His Met Tyr Val Ser 
20 25 30 

Lys Lys Ala Arg Trp Phe Tyr Arg His His Tyr Glu Ser Pro His Pro 
35 40 45 

Lys Val Ser Ser Glu Val His He Pro Leu Gly Asp Ala Arg Leu Glu 
50 55 60 



Thr Thr Thr Tyr Trp Gly Leu His Gly Glu Arg Asp Trp His Leu Gly 
65 70 75 80 



Gin Gly Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr Gin Val 
85 90 95 



Asp Pro Asp Leu Ala Asp Gin Leu He His Leu Tyr Tyr Phe Asp Cys 
100 105 110 

Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly Tyr Arg Val Ser 
115 120 125 

Pro Arg Cys Glu Tyr Gin Ala Gly His Asn Lys Val Gly Ser Leu Gin 
130 135 140 

Tyr Leu Ala Leu Ala Ala Leu He Thr Pro Lys Lys He Lys Pro Pro 
145 150 155 160 

Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys Pro Gin 
165 170 175 

Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210>2 

<211>26 

<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 2 

gaaagcttat ggaaaacaga tggcag 26 

<210>3 

<211>23 

<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 3 

gcaaagcttt cattgtatgg etc 23 



<210>4 



<211> 190 
<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 4 

Met Glu Asn Arg Trp Gin Val He He Val Trp Gin Val Asp Arg Met 
1 5 10 15 

Arg He Arg Thr Trp Asn Ser Leu Val Lys Tyr His Met Tyr Ser Lys 
20 25 30 

Lys Ala Arg Glu Trp Phe Tyr His His Tyr Gin Ser Pro His Pro Lys 
35 40 45 

Val Ser Ser Glu Val His He Pro Leu Glu Asp Ala Arg Leu Glu He 
50 55 60 

Thr Ser Phe Trp Gly Leu His Thr Gly Glu Arg Asp Trp His Leu Gly 
65 70 75 80 

Gin Gly Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr His Val 
85 90 95 

Asp Pro Asp Leu Ala Asp Gin Leu He His Leu Tyr Tyr Phe Asp Cys 
100 105 110 

Phe Ser Glu Ser Ala He Arg Lys Ala lie Leu Gly His Arg Val Ser 
115 120 125 

Pro Arg Cys Glu Tyr Arg Ala Gly His Ser Lys Val Gly Ser Leu Gin 
130 135 140 

Tyr Leu Ala He Ala Ala Leu He Thr Pro Lys Lys He Lys Pro Pro 
145 150 155 160 

Leu Ala Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys Pro Gin 
165 170 175 



Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 . 190 



<210>5 
<211> 192 
<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400>5 

Met Glu Asn Arg Tip Gin Val Met He Val Tip Gin Val Asp Arg Met 
1 5 10 15 

Arg He Arg Thr Trp Asn Ser Leu Val Lys Tyr His Met Tyr Arg Ser 
20 25 30 

Lys Lys Ala Arg Glu Trp Phe Tyr Arg His His Tyr Gin Ser Pro His 
35 40 45 

Pro Arg Val Ser Ser Glu Val His He Pro Leu Glu Asp Ala Arg Leu 
50 55 60 

Glu He Thr Thr Tyr Trp Gly Leu His Thr Gly Glu Arg Asp Trp His 
65 70 75 80 

Leu Gly Gin Gly Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
85 90 95 

Gin Val Asp Pro Asp Leu Ala Asp Gin Leu He His Leu Tyr Tyr Phe 
100 105 110 

Asp Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly His Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Arg Ala Gly His Ser Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala He Ala Ala Leu He Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210>6 
<211> 192 
<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 6 

Met Glu Asn Arg Trp Gin Val Met He Val Trp Gin Val Asp Arg Met 
15 10 15 

Arg He Arg Thr Trp Asn Ser Leu Val Lys Tyr His Met Tyr Arg Ser 
20 25 30 

Lys Lys Ala Arg Glu Trp Phe Tyr Arg His His Tyr Gin Ser Pro His 
35 40 45 

Pro Lys Val Ser Ser Glu Val His He Pro Leu Glu Asp Ala Arg Leu 
50 55 60 

Glu Thr Thr Thr Tyr Trp Gly Leu His Thr Gly Glu Arg Asp Trp His 
65 70 75 80 

Leu Gly Gin Gly Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
85 90 95 

Gin Val Asp Pro Asp Leu Ala Asp Gin Leu He His Leu Tyr Tyr Phe 
100 105 110 

Asp Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly His Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Arg Ala Gly His Ser Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala He Ala Ala Leu He Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210> 7 
<211> 192 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 7 

Met Glu Asn Arg Trp Gin Val Met He Val Tip Gin Val Asp Arg Met 
15 10 15 

Arg He Arg Thr Trp Asn Ser Leu Val Thr Tyr His Met Tyr Arg Ser 
20 25 30 

Gin Lys Ala Arg Glu Trp Phe Asn Arg His His Tyr His Ser Pro His 
35 40 45 

Pro Lys Val Ser Ser Glu Val His He Pro Leu Glu Asp Ala Arg Leu 
50 55 60 

Ala He Pro Thr Phe Trp Gly Leu His Thr Gly Glu Arg Asp Trp His 
65 70 75 80 

Leu Gly Gin Gly Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
85 90 95 

Gin Val Asp Pro Asp Leu Ala Asp Gin Leu lie His Leu Tyr Tyr Phe 
100 105 110 

Asp Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly His Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Arg Ala Gly His Ser Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala He Ala Ala Leu He Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro LeU Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210> 8 
<211> 192 
<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 8 

Met Glu Asn Arg Trp Gin Val Met He Val Trp Gin Val Asp Arg Met 
15 10 15 

Arg He Arg Thr Trp Asn Ser Leu Val Lys Tyr His Met Tyr Arg Ser 
20 25 30 

Lys Lys Ala Arg Glu Trp Phe Tyr Arg His His Tyr Gin Ser Pro His 
35 40 45 

Pro Lys Val Ser Ser Glu Val His He Pro Leu Glu Asp Ala Arg Leu 
50 55 60 

Glu He Thr Thr Tyr Trp Gly Leu His Thr Gly Glu Arg Asp Trp His 
65 70 75 80 

Leu Gly Gin Gly Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
85 90 95 

His Val Asp Pro Asp Leu Ala Asp His Leu He His Leu Cys Tyr Phe 
100 105 110 

Asp Cys Leu Ser Glu Ser Ala He Arg Lys Ala He Leu Gly His Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Arg Ala Gly His Ser Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala He Ala Ala Leu He Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



8 

i ft 



fc zf 



<210> 9 
<211> 192 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 9 

Met Glu Asn Arg Trp Gin Val Met He Val Trp Gin Val Asp Arg Met 
15 10 15 

Arg He Arg Thr Trp Asn Ser Leu Val Lys Tyr His Met Tyr Arg Ser 
20 25 30 

Lys Lys Ala Arg Glu Trp Phe Tyr Arg His His Tyr Gin Ser Pro His 
35 40 45 

Pro Lys Val Ser Ser Glu Val His He Pro Leu Glu Asp Ala Arg Leu 
50 55 60 

Val He Thr Thr Tyr Trp Gly Leu His Thr Gly Glu Arg Asp Trp His 
65 70 75 80 

Leu Gly Gin Gly Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
85 90 95 

His Val Asp Pro Asp Leu Ala Asp Gin Leu He His Leu Tyr Tyr Phe 
100 105 110 

Asp Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly His Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Arg Ala Gly His Ser Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala He Ala Ala Leu He Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro Leu Ala Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210> 10 
<211> 192 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 10 

Met Glu Asn Arg Trp Gin Val Met He Val Tip Gin Val Asp Arg Met 
15 10 15 

Arg He Arg Thr Trp Asn Ser Leu Val Lys Tyr His Met Tyr Arg Ser 
20 25 30 

Lys Lys Ala Arg Glu Trp Phe Tyr Arg His His Tyr Gin Ser Pro His 
35 40 45 

Pro Lys Val Ser Ser Glu Val His He Pro Leu Glu Asp Ala Arg Leu 
50 55 60 

Val He Thr Thr Tyr Trp Gly Leu His Thr Gly Glu Arg Asp Trp His 
65 70 75 80 

Leu Gly Gin Gly Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
85 90 95 

Gin Val Asp Pro Asp Leu Ala Asp His Leu He His Leu Tyr Tyr Phe 
100 105 110 

Asp Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly His Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Arg Ala Gly His Ser Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala He Ala Ala Leu He Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro Leu Ala Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210>11 
<211> 192 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400>11 

Met Glu Asn Arg Trp Gin Val Met He Val Trp Gin Val Asp Arg Met 
15 10 15 

Arg He Arg Thr Trp Asn Ser Leu Val Lys Tyr His Met Tyr Arg Ser 
20 25 30 

Lys Lys Ala Arg Glu Trp Phe Tyr Arg His His Tyr Gin Ser Pro His 
35 40 45 

Pro Lys Val Ser Ser Glu Val His He Pro Leu Glu Asp Ala Arg Leu 
50 55 60 

Val He Thr Thr Phe Trp Gly Leu His Thr Gly Glu Arg Asp Trp His 
65 70 75 80 

Leu Gly Gin Gly Val Ser lie Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
85 90 95 

His Val Asp Pro Asp Leu Ala Asp Gin Leu lie His Leu Tyr Tyr Phe 
100 105 110 

Asp Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly His Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Arg Ala Gly His Ser Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala lie Ala Ala Leu He Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210> 12 
<211> 192 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 12 

Met Glu Asn Arg Tip Gin Val Met He Val Trp Gin Val Asp Arg Met 
1 5 10 15 

Arg He Arg Thr Trp Asn Ser Leu Val Lys Tyr His Met Tyr Arg Ser 
20 25 30 

Lys Lys Ala Arg Glu Trp Phe Asn Arg His His Tyr His Arg Pro His 
35 40 45 

Pro Lys Val Ser Ser Glu Val His He Pro Leu Glu Asp Ala Arg Leu 
50 55 60 

Glu lie Thr Thr Phe Trp Gly Leu His Thr Gly Glu Arg Asp Tip His 
65 70 75 80 

Leu Gly Gin Gly Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
85 90 95 

Gin Val Asp Pro Asp Leu Ala Asp Gin Leu He His Leu Tyr Tyr Phe 
100 105 110 

Asp Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly His Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Arg Ala Gly His Ser Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala He Ala Ala Leu He Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210> 13 
<211> 192 
<212>PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 13 

Met Glu Asn Arg Trp Gin Val Met He Val Trp Gin Val Asp Arg Met 
1 5 10 15 

Arg He Arg Thr Trp Asn Ser Leu Val Lys Tyr His Met Tyr Arg Ser 
20 25 30 

Gin Lys Glu Arg Glu Trp Phe Asn Arg His His Tyr His Ser Pro His 
35 40 45 

J 

= Pro Glu Gin Ser Ser Thr Ala His He Pro Leu Val Asp Gly Arg Leu 
g 50 55 60 

n 

n Glu Lys He Ala Val Trp Ser Leu Asp Thr Gly Glu Gly Val Trp His 
U 65 70 75 80 

Arg Gly His Arg Val Ser He Glu Tip Arg Lys Arg Arg Tyr Ser Thr 
i 85 90 95 

j Gin Val Asp Pro Asp Leu Val Asp Gin Leu He His Leu Tyr Tyr Phe 
3 100 105 110 

Asp Cys Phe Ser Glu Ser Ala lie Arg Lys Ala He Leu Gly His Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Arg Ala Gly His Ser Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala He Ala Ala Leu lie Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210> 14 
<211> 192 
<212>PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 14 

Met Glu Asn Arg Tip Gin Val Met He Val Trp Gin Val Asp Arg Met 
1 5 10 15 

Arg He Arg Thr Trp Asn Ser Leu Val Lys His His Met Tyr Val Ser 
20 25 30 

Lys Lys Ala Lys Lys Trp Phe Tyr Arg His His Tyr Glu Ser Pro His 
35 40 45 

Pro Lys Val Ser Ser Thr Ala His He Pro Leu Gly Asp Gly Arg Leu 
50 55 60 

Glu Lys Thr Ala Val Trp Ser Leu Gin Ala Gly Asp Gly Val Trp His 
65 70 75 80 

Arg Gly His Pro Val Ser lie Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
85 9 0 95 

Gin Val Asp Pro Asp Leu Val Asp Gin Leu He His Leu Tyr Tyr Phe 
100 105 110 

Asp Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly Tyr Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Gin Ala Gly His Asn Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala Leu Ala Ala Leu He Thr Pro Lys Lys lie Lys 
145 150 155 160 

Pro Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210>15 
<21 1> 191 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 15 

Met Glu Asn Arg Trp Gin Val Met He Val Trp Gin Val Asp Arg Met 
15 10 15 

Arg He Arg Ala Trp Asn Ser Leu Val Lys His His Met Tyr Val Ser 
20 25 30 

Lys Lys Ala Arg Thr Trp Phe Ser Arg His His Tyr Gly Ser Pro His 
35 40 45 

Pro Lys Val Cys Ser Glu Val His He Pro Leu Gly Asp Ala Arg Leu 
50 55 60 

Val He Thr Thr Tyr Trp Ser Leu His Ala Gly Glu Asp Trp His Val 
65 70 75 80 

Gly Gin Arg Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr Gin 
85 90 95 

Val Asp Pro Asp Leu Ala Asp Gin Leu He His Leu Tyr Tyr Phe Asp 
100 105 110 

Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly Tyr Arg Val 
115 120 125 

Ser Pro Arg Cys Glu Tyr Gin Ala Gly His Asn Lys Val Gly Ser Leu 
130 135 140 

Gin Tyr Leu Ala Leu Ala Ala Leu He Thr Pro Lys Lys He Lys Pro 
145 150 155 160 

Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Tip Asn Lys Pro 
165 170 175 



Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210> 16 
<211> 192 
<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 16 

Met Glu Asn Arg Trp Gin Val Met He Val Trp Gin Val Asp Arg Met 
1 5 10 15 

Arg He Arg Ala Trp Asn Ser Leu Val Lys His His Thr Tyr Phe Ser 
20 25 30 

Lys Lys Ala Lys Lys Trp Phe Tyr Arg His His Tyr Glu Ser Pro His 
35 40 45 

Pro Asn Val Ser Ser Glu Val His He Pro Leu Gly Asp Ala Arg Leu 
50 55 60 

Val Thr Thr Pro Tyr Trp Gly Leu His Gly Gly Glu Arg Asp Trp Tyr 
65 70 75 80 

Leu Ala Gin Gly Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
85 90 95 

Gin Val Asp Pro Asp Leu Ala Asp Gin Leu He His Leu Tyr Tyr Phe 
100 105 110 

Asp Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly Tyr Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Gin Ala Gly His Asn Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala Leu Ala Ala Leu He Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210> 17 
<211> 192 
<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 17 

Met Glu Asn Arg Trp Glu Val Met lie Val Tip Glu Val Asp Arg Met 
15 10 15 

Arg He Arg Ala Trp Asn Ser Leu Val Lys His His Met Tyr Val Ser 
20 25 30 

Lys Lys Ala Lys Lys Trp Phe Tyr Arg His His Tyr Glu Ser Pro His 
35 40 45 

Pro Lys Val Ser Ser Glu Val His He Pro Leu Gly Asp Ala Arg Leu 
50 55 60 

Val lie Thr Thr Tyr Trp Gly Leu His Ala Gly Glu Arg Asp Tip His 
65 70 75 80 

Leu Gly Gin Gly Val Ser lie Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
85 90 95 

Gin Val Asp Pro Asp Leu Ala Asp Gin Leu He His Leu Tyr Tyr Phe 
100 105 110 

Asp Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly Tyr Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Gin Ala Gly His Asn Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala Leu Ala Ala Leu He Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210> 18 
<211> 192 
<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 17 

Met Glu Asn Arg Tip Gin Val Met He Val Trp Gin Val Asp Arg Met 
1 5 10 15 

Arg He Arg Ala Trp Asn Ser Leu Val Lys His His Met Tyr Val Ser 
20 25 30 

Lys Asn Ala Lys Lys Trp Phe Tyr Arg His His Tyr Asp Ser Pro His 
35 40 45 

f ~ 

u ~: 

Pro Val Gin Ser Ser Thr Ala His He Pro Leu Gly Asp Gly Arg Leu 

[jj 50 55 60 

m 

Cfl Gin Lys He Ala Phe Trp Ser Leu Asp Ala Gly Glu Arg Asp Trp His 
fU 65 70 75 80 

in 

J m Leu Gly Gin Gly Val Ser lie Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
H 85 90 95 

M 

[ j Gin Val Asp Pro Asp Leu Ala Asp Gin Leu lie His Leu Tyr Tyr Phe 
□ 100 105 110 

Asp Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly Tyr Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Gin Ala Gly His Asn Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala Leu Ala Ala Leu He Thr Pro Lys Lys lie Lys 
145 150 155 160 

Pro Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Arg His Thr Met Asn Gly His 
180 185 190 



<210> 19 
<211> 192 
<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 19 

Met Glu Asn Arg Trp Gin Val Met He Val Trp Gin Val Asp Arg Met 
15 10 15 

Arg He Arg Ala Trp Asn Ser Leu Val Lys His His Met Tyr Val Ser 
20 25 30 

Lys Lys Ala Lys Lys Trp Phe Tyr Arg His His Tyr Asp Ser Pro His 
35 40 45 

% = Pro Lys Val Ser Ser Glu Val His He Pro Leu Gly Asp Ala Arg Leu 
ll 50 55 60 

in 

£ n Glu Thr Thr Thr Tyr Trp Gly Leu His Ala Gly Glu Arg Asp Trp His 
riJ 65 70 75 80 

in 

Leu Gly Gin Gly Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
l i 85 90 95 

I , i His Val Asp Pro Asp Leu Ala Asp Gin Leu lie His Leu Tyr Tyr Phe 
n 100 105 110 

•est 

Asp Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly Tyr Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Gin Ala Gly His Asn Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala Leu Ala Ala Leu He Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210>20 
<211> 192 
<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 20 

Met Glu Asn Arg Tip Gin Val Met He Val Trp Gin Val Asp Arg Met 
15 10 15 

Thr He Arg Ala Trp Asn Ser Leu Val Lys His His Met Tyr Val Ser 
20 25 30 

Lys Lys Ala Lys Lys Trp Phe Tyr Arg His His Tyr Glu Ser Pro His 
35 40 45 

Pro Lys Val Ser Ser Glu Val His He Pro Leu Gly Asp Ala Arg Leu 
50 55 60 

Val He Thr Thr Tyr Trp Gly Leu His Ala Gly Glu Arg Asp Trp His 
65 70 75 80 

Leu Gly Gin Gly Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
85 90 95 

Gin Val Asp Pro Asp Leu Ala Asp Gin Leu Thr His Leu Tyr Tyr Phe 
100 105 110 

Asp Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly Tyr Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Gin Ala Gly His Asn Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala Leu Ala Ala Leu He Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210>21 

<211>188 

<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400>21 

Met Glu Asn Arg Trp Gin Val Met He Val Trp Gin Val Asp Arg Met 
1 5 10 15 

Arg He Arg Ala Trp Asn Ser Leu Val Lys His His Met Tyr Val Ser 
20 25 30 

Lys Lys Ala Lys Lys Trp Phe Asn Arg His His Tyr Asp Arg Pro His 
35 40 45 

Pro Lys Val Ser Ser Glu Val His He Pro Leu Gly Asp Ala Arg Leu 
50 55 60 

Glu He Thr Thr Phe Trp Gly Leu His Ala Gly Glu Arg Asp Trp His 
65 70 75 80 

Leu Gly Gin Arg Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
85 90 95 

Gin Val Asp Pro Asp Leu Ala Asp Gin Leu Thr His Leu Tyr Tyr Phe 
100 105 110 

Asp Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly Tyr Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Gin Ala Gly His Asn Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala Leu Ala Ala Leu He Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly Thr Glu Gly Ala He Gin 
180 185 



<210>22 
<211>192 
<212> PRT 

<2 1 3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 22 

Met Glu Asn Arg Trp Gin Val Met He Val Tip Gin Val Asp Arg Met 
1 5 10 15 

Arg He Arg Ala Trp Asn Ser Leu Val Lys His His Met Phe Val Ser 
20 25 30 

Lys Lys Ala Lys Lys Trp Phe Tyr Arg His His Tyr Glu Ser Pro His 
35 40 45 

Pro Lys Val Ser Ser Glu Val His He Pro Leu Gly Asp Ala Arg Leu 
50 55 60 

Glu lie Thr Thr Phe Trp Gly Leu His Ala Gly Glu Arg Asp Trp His 
65 70 75 80 

Leu Gly Gin Gly Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
85 90 95 

Gin Val Asp Pro Asp Leu Ala Asp Gin Leu He His Leu Tyr Tyr Phe 
100 105 110 

Gly Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly Tyr Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Gin Ala Gly His Asn Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Gly Leu Ala Ala Leu He Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210> 23 
<211> 192 
<212>PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 23 

Met Glu Asn Arg Trp Gin Val Met He Val Tip Gin Val Asp Arg Met 
15 10 15 

Arg He Arg Ala Trp Asn Ser Leu Val Lys His His Met Tyr Val Ser 
20 25 30 

Lys Lys Ala Lys Lys Tip Phe Tyr Arg His His Tyr Glu Ser Pro His 
35 40 45 

Pro Gin Val Ser Ser Glu Val His He Pro Leu Gly Asp Ala Arg Leu 
50 55 60 

Glu He Thr Thr Tyr Trp Gly Leu His Ala Gly Glu Arg Asp Trp His 
65 70 75 80 

Leu Gly Gin Gly Val Ser He Glu Trp Arg Lys Arg Arg Tyr Ser Thr 
85 90 95 

Gin Val Asp Pro Asp Leu Ala Asp Gin Leu He His Leu Tyr Tyr Phe 
100 105 110 

Asp Cys Phe Ser Glu Ser Ala He Arg Lys Ala He Leu Gly Tyr Arg 
115 120 125 

Val Ser Pro Arg Cys Glu Tyr Gin Ala Gly His Asn Lys Val Gly Ser 
130 135 140 

Leu Gin Tyr Leu Ala Leu Ala Ala Leu He Thr Pro Lys Lys He Lys 
145 150 155 160 

Pro Pro Leu Pro Ser Val Arg Lys Leu Thr Glu Asp Arg Trp Asn Lys 
165 170 175 



Pro Gin Lys Thr Lys Gly His Arg Gly Ser His Thr Met Asn Gly His 
180 185 190 



<210> 24 

<211>8 

<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 24 

He Glu Tip Arg Lys Lys Arg Tyr 
1 5 

<210>25 

<211>7 

<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 25 

Asp Arg Trp Asn Lys Pro Gin 
1 5 

<210>26 

<211>6 

<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 26 

Ser Leu Gin Tyr Leu Ala 
1 5 

<210> 27 

<211>579 

<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 



<400> 27 



atggaaaaca gatggcaggt gattattgtg tggcaggtag acaggatgag gattagaaca 60 
tggaacagtt tagtaaaata ccatatgtat tgatcaaaga aagctaggga atggttttat 120 
tgacatcact atcaaagtcc tcatccaaaa gtaagttcag aagtacacat cccactagag 180 
gatgctagat tggaaataac atcattttgg ggtctgcata caggagaaag agactggcat 240 
ttgggtcagg gagtctccat agaatggagg aaaaggagat atagcacaca cgtcgaccct 300 
gatctagcag accaactaat tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggaca cagagttagt cctaggtgtg aatatcgagc aggacatagc 420 
aaggtaggat cactacagta cttggcaata gcagcattaa taacaccaaa aaagataaag 480 
ccacctttgg cgagtgtcag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 579 

<210> 28 
<211> 579 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 28 

atggaaaaca gatggcaggt gatgattgtg tggcaggtag acaggatgag gattagaaca 60 
tggaacagtt tagtaaaata ccatatgtat agatcaaaga aagctaggga atggttttat 120 
agacatcact atcaaagtcc tcatccaaga gtaagttcag aagtacacat cccactagag 180 
gatgctagat tggaaataac aacatattgg ggtctgcata caggagaaag agactggcat 240 
ttgggtcagg gagtctccat agaatggagg aaaaggagat atagcacaca agtagaccct 300 
gatctagcag accaactaat tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggaca cagagttagt cctaggtgtg aatatcgagc aggacatagc 420 
aaggtaggat cactacagta cttggcaata gcagcattaa taacaccaaa aaagataaag 480 
ccacctttgc cgagtgtcag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 579 

<210> 29 
<211> 579 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 29 

atggaaaaca gatggcaggt gatgattgtg tggcaggtag acaggatgag gattagaaca 60 
tggaacagtt tagtaaaata ccatatgtat agatcaaaga aagctaggga atggttttat 120 
agacatcact atcaaagtcc tcatccaaaa gtaagttcag aagtacacat cccactagag 180 
gatgctagat tggaaataac aacatattgg ggtctgcata caggagaaag agactggcat 240 
ttgggtcagg gagtctccat agaatggagg aaaaggagat atagcacaca agtagaccct 300 



gatctagcag accaactaat tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggaca cagagttagt cctaggtgtg aatatcgagc aggacatagc 420 
aaggtaggat cactacagta cttggcaata gcagcattaa taacaccaaa aaagataaag 480 
ccacctttgc cgagtgtcag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 579 

<210> 30 
<211>579 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 30 

atggaaaaca gatggcaggt gatgattgtg tggcaggtag acaggatgag gattagaaca 60 
tggaacagtt tagtaacata ccatatgtat agatcacaga aagctaggga atggtttaat 120 
agacatcact atcacagtcc tcatccaaaa gtaagttcag aagtccacat cccactagag 180 
gatgctagat tggcaatacc aacattttgg ggtctgcata caggagaaag agactggcat 240 
ttgggtcagg gagtctccat agaatggagg aaaaggagat atagcacaca agtagaccct 300 
gatctagcag accaactaat tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggaca cagagttagt cctaggtgtg aatatcgagc aggacatagc 420 
aaggtaggat cactacagta cttggcaata gcagcattaa taacaccaaa aaagataaag 480 
ccacctttgc cgagtgtcag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 579 

<210> 31 
<211> 579 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400>31 

atggaaaaca gatggcaggt gatgattgtg tggcaggtag acaggatgag gattagaaca 60 
tggaacagtt tagtaaaata ccatatgtat agatcaaaga aagctaggga atggttttat 120 
agacatcact atcaaagtcc tcatccaaaa gtaagttcag aagtccacat cccactagag 180 
gatgctagat tggaaataac aacatattgg ggtctgcata caggagaaag agactggcat 240 
ttgggtcagg gagtctccat agaatggagg aaaaggagat atagcacaca cgtcgaccct 300 
gatctcgcag accacctaat tcatctgtgt tattttgatt gtctttcaga atctgctata 360 
agaaaagcca tattaggaca cagagttagt cctaggtgtg aatatcgagc aggacatagc 420 
aaggtaggat cactacagta cttggcaata gcagcattaa taacaccaaa aaagataaag 480 
ccacctttgc cgagtgtcag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 579 



<210>32 
<211> 579 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 32 

atggaaaaca gatggcaggt gatgattgtg tggcaggtag acaggatgag gattagaaca 60 
tggaacagtt tagtaaaata ccatatgtat agatcaaaga aagctaggga atggttttat 120 
agacatcact atcaaagtcc tcatccaaaa gtaagttcag aagtacacat cccactagag 180 
gatgctagat tggtaataac aacatattgg ggtctgcata caggagaaag agactggcat 240 
ttgggtcagg gagtctccat agaatggagg aaaaggagat atagcacaca cgtagaccct 300 
gatctagcag accaactaat tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggaca cagagttagt cctaggtgtg aatatcgagc aggacatagc 420 
aaggtaggat cactacagta cttggcaata gcagcattaa taacaccaaa aaagataaag 480 
ccacctttgg cgagtgtcag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 579 

<210> 33 
<211> 579 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 33 

atggaaaaca gatggcaggt gatgattgtg tggcaggtag acaggatgag gattagaaca 60 
tggaacagtt tagtaaaata ccatatgtat agatcaaaga aagctaggga atggttttat 120 
agacatcact atcaaagtcc tcatccaaaa gtaagttcag aagtacacat cccactagag 180 
gatgctagat tggtaataac aacatattgg ggtctgcata caggagaaag agactggcat 240 
ttgggtcagg gagtctccat agaatggagg aaaaggagat atagcacaca agtagaccct 300 
gatctagcag accacctaat tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggaca cagagttagt cctaggtgtg aatatcgagc aggacatagc 420 
aaggtaggat cactacagta cttggcaata gcagcattaa taacaccaaa aaagataaag 480 
ccacctttgg cgagtgtcag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 579 

<210> 34 
<211> 579 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 34 

atggaaaaca gatggcaggt gatgattgtg tggcaggtag acaggatgag gattagaaca 60 
tggaacagtt tagtaaaata ccatatgtat agatcaaaga aagctaggga atggttttat 120 
agacatcact atcaaagtcc tcatccaaaa gtaagttcag aagtacacat cccactagag 180 
gatgctagat tggtaataac aacattttgg ggtctgcata caggagaaag agactggcat 240 
ttgggtcagg gagtctccat agaatggagg aaaaggagat atagcacaca cgtagaccct 300 
gatctagcag accaactaat tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggaca cagagttagt cctaggtgtg aatatcgagc aggacatagc 420 
aaggtaggat cactacagta cttggcaata gcagcattaa taacaccaaa aaagataaag 480 
ccacctttgc cgagtgtcag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggtcaca gagggagcca tacaatgaat ggacactag 579 

<210>35 
<211> 579 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 35 

atggaaaaca gatggcaggt gatgattgtg tggcaggtag acaggatgag gattagaaca 60 
tggaacagtt tagtaaaata ccatatgtat agatcaaaga aagctaggga atggtttaat 120 
agacatcact atcaccgtcc tcatccaaaa gtaagttcag aagtccacat cccactagag 180 
gatgctagat tggaaataac aacattttgg ggtctgcata caggagaaag agactggcat 240 
ttgggtcagg gagtctccat agaatggagg aaaaggagat atagcacaca agtagaccct 300 
gatctagcag accaactaat tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggaca cagagttagt cctaggtgtg aatatcgagc aggacatagc 420 
aaggtaggat cactacagta cttggcaata gcagcattaa taacaccaaa aaagataaag 480 
ccacctttgc cgagtgtcag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 579 

<210> 36 
<211> 584 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 36 

atggaaaaca gatggcaggt gatgattgtg tggcaggtag acaggatgag gattagaaca 60 



tggaacagtt tagtaaaata ccatatgtat tgatcaaaga aaagaaagaa agggaatggt 120 
tttatagaca tcactatcac agccctcatc cagaacaaag ttcaacagcc cacatcccgc 180 
tagtggatgg tagattggaa aaaatagcag tttggagtct ggatacagga gatggcgtct 240 
ggcacagggg gcatcgagtc tccatagaat ggaggaaaag gagatatagc acacaagtag 300 
accctgatct agtagaccaa ctaattcatc tgtattattt tgattgtttt tcagaatctg 360 
ctataagaaa agccatatta ggacacagag ttagtcctag gtgtgaatat cgagcaggac 420 
atagcaaggt aggatcacta cagtacttgg caatagcagc attaataaca ccaaaaaaga 480 
taaagccacc tttgccgagt gtcaggaaac tgacagagga tagatggaac aagccccaga 540 
agaccaaggg ccacagaggg agccatacaa tgaatggaca ctag 584 

<210> 37 
<211> 579 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 37 

atggaaaaca gatggcaggt gatgattgtg tggcaagtag acaggatgag gattagaaca 60 
tggaacagtt tagtaaaaca ccatatgtat gtttcaaaga aagctaagaa atggttttat 120 
agacatcact atgaaagccc tcatccaaaa gtaagttcaa cagcccacat cccgctaggg 180 
gatggtagat tggagaaaac agcagtttgg agtctgcagg caggagatgg agtctggcac 240 
agggggcatc cagtctccat agaatggagg aaaaggagat atagcacaca agtagaccct 300 
gatttggtag accaactaat tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggata tagagttagt cctaggtgtg aataccaagc aggacataat 420 
aaggtaggat ctctacagta cttggcacta gcagcattaa taacaccaaa gaagataaag 480 
ccacctttgc ctagtgttag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 579 

<210>38 
<211>579 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 38 

atggaaaaca gatggcaggt gatgattgtg tggcaagtag acaggatgag gattagagca 60 
tggaacagtt tagtaaaaca ccatatgtat gtttcaaaga aagctaggac atggttttct 120 
agacatcact atggaagccc tcatccaaaa gtatgttcag aagtacacat cccactaggg 180 
gatgctagat tggtgataac aacatattgg agtctgcatg caggagaatg agactggcat 240 
gtgggtcaga gagtctccat agaatggagg aaaaggagat atagcacaca agtagaccct 300 
gacttggcag accaactaat tcatctgtat tattttgatt gtttttcaga atctgctata 360 



agaaaagcca tattaggata tagagttagt cctaggtgtg aataccaagc aggacataat 420 
aaggtaggat ctctacagta cttggcacta gcagcattaa taacaccaaa gaagataaag 480 
ccacctttgc ctagtgtgag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 5 79 

<210> 39 
<211> 579 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 39 

atggaaaaca gatggcaggt gatgattgtg tggcaagtag acaggatgag gattagagca 60 
tggaacagtt tagtaaaaca ccatatttat ttttcaaaga aagctaagaa atggttttat 120 
agacatcact atgaaagccc tcatccaaac gtaagttcag aagtacacat cccactaggg 1 80 
gatgctagat tggtgacaac accatattgg ggtctgcatg gaggagaaag agactggtat 240 
ctggctcagg gagtctccat agaatggagg aaaaggagat atagcacaca agtagaccct 300 
gacctggcag accaactaat tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggata tagagttagt cctaggtgtg aataccaagc aggacataat 420 
aaggtaggat ctctacagta cttggcacta gcagcattaa taacaccaaa gaagataaag 480 
ccacctttgc ctagtgtgag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 579 

<210> 40 
<211> 579 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 40 

atggaaaaca gatgggaggt gatgattgtg tgggaagtag acaggatgag gattagagca 60 
tggaacagtt tagtaaaaca ccatatgtat gtttcaaaga aagctaagaa atggttttat 120 
agacatcact atgaaagccc tcatccaaaa gtaagttcag aagtacacat cccactaggg 180 
gatgctagat tggtgataac aacatattgg ggtctgcatg caggagaaag agactggcat 240 
ttgggtcagg gagtctccat agaatggagg aaaaggagat atagcacaca agtagaccct 300 
gacctggcag accaactaat tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggata tagagttagt cctaggtgtg aataccaagc aggacataat 420 
aaggtaggat ctctacagta cttggcacta gcagcattaa taacaccaaa gaagataaag 480 
ccacctttgc ctagtgtgag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 579 



<210>41 
<211> 579 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400>41 

atggaaaaca gatggcaggt gatgattgtg tggcaagtag acaggatgag gattagagca 60 
tggaacagtt tagtaaaaca ccatatgtat gtttcaaaga acgctaagaa atggttttat 120 
cgacatcact atgacagccc tcatccagtc caaagttcaa cagcccacat cccgctaggg 180 
gatggtagat tgcagaaaat agcattttgg agtctggatg caggagaaag agactggcat 240 
ttgggtcagg gagtctccat agaatggagg aaaaggagat atagcacaca agtagaccct 300 
gacctggcag accaactaat tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggata tagagttagt cctaggtgtg aataccaagc aggacataat 420 
aaggtaggat ctctacagta cttggcacta gcagcattaa taacaccaaa gaagataaag 480 
ccacctttgc ctagtgtgag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aaggggcaca gagggaggca tacaatgaat ggacactag 579 

<210>42 
<211> 579 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 42 

atggaaaaca gatggcaggt gatgattgtg tggcaagtag acaggatgag gattagagca 60 
tggaacagtt tagtaaaaca ccatatgtat gtttcaaaga aagctaagaa atggttttat 120 
agacatcact atgacagccc tcatccaaaa gtaagttcag aagtacacat cccactaggg 180 
gatgctagat tggagataac aacatattgg ggtctgcatg caggagaaag agactggcat 240 
ttgggtcagg gagtctccat agaatggagg aaaaggagat atagcacaca cgtagaccct 300 
gacctggcag accaactaat tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggata tagagttagt cctaggtgtg aataccaagc aggacataat 420 
aaggtaggat ctctacagta cttggcacta gcagcattaa taacaccaaa gaagataaag 480 
ccacctttgc ctagtgtgag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 579 

<210> 43 
<211> 579 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 43 

atggaaaaca gatggcaggt gatgattgtg tggcaagtag acaggatgac gattagagca 60 
tggaacagtt tagtaaaaca ccatatgtat gtttcaaaga aagctaagaa atggttttat 120 
agacatcact atgaaagccc tcatccaaaa gtaagttcag aagtacacat cccactaggg 180 
gatgctagat tggtgataac aacatattgg ggtctgcatg caggagaaag agactggcat 240 
ttgggtcagg gagtctccat agaatggagg aaaaggagat atagcacaca agtagaccct 300 
gacttggcag accaactaac tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggata tagagttagt cctaggtgtg aataccaagc aggacataat 420 
aaggtaggat ctctacagta cttggcacta gcagcattaa taacaccaaa gaagataaag 480 
ccacctttgc ctagtgtgag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 579 

<210> 44 

<211>578 

<212>DNA 

<2 1 3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 44 

atggaaaaca gatggcaggt gatgattgtg tggcaagtag acaggatgag gattagagca 60 
tggaacagtt tagtaaaaca ccatatgtat gtttcaaaga aagctaagaa atggtttaat 120 
agacatcact atgaccgccc tcatccaaaa gtaagttcag aagtccacat cccactaggg 180 
gatgctagat tggagataac aacattttgg ggtctgcatg caggagaaag agactggcat 240 
ttgggtcagc gagtctccat agaatggagg aaaaggagat atagcacaca agtagaccct 300 
gacttggcag accaactaac tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggata tagagttagt cctaggtgtg aataccaagc aggacataat 420 
aaggtaggat ctctacagta cttggcacta gcagcattaa taacaccaaa gaagataaag 480 
ccacctttgc ctagtgtgag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggcacag agggagccat acaatgaatg gacactag 578 

<210> 45 
<211>579 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 45 

atggaaaaca gatggcaggt gatgattgtg tggcaagtag acaggatgag gattagagca 60 



tggaacagtt tagtaaaaca ccatatgttt gtttcaaaga aagctaagaa atggttttat 120 
agacatcact atgaaagccc tcatccaaaa gtaagttcag aagtacacat cccactaggg 180 
gatgctagat tggagataac aacattttgg ggtctgcatg caggagaaag agactggcat 240 
ttgggtcagg gagtctccat agaatggagg aaaaggagat atagcacaca agtagaccct 300 
gacctggcag accaactaat tcatctgtat tattttggtt gtttttcaga atctgctata 360 
agaaaagcca tattaggata tagagttagt cctaggtgtg aataccaagc aggacataat 420 
aaggtaggat ctctacagta cttgggacta gcagcattaa taacaccaaa gaagataaag 480 
ccacctttgc ctagtgtgag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 579 

<210>46 
<211> 579 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Novel Sequence 
<400> 46 

atggaaaaca gatggcaggt gatgattgtg tggcaagtag acaggatgag gattagagca 60 
tggaacagtt tagtaaaaca ccatatgtat gtttcaaaga aagctaagaa atggttttat 120 
agacatcact atgaaagccc tcatccacaa gtaagttcag aagtacacat cccactaggg 180 
gatgctagat tggagataac aacatattgg ggtctgcatg caggagaaag agactggcat 240 
ttgggtcagg gagtctccat agaatggagg aaaaggagat atagcacaca agtagaccct 300 
gacctggcag accaactaat tcatctgtat tattttgatt gtttttcaga atctgctata 360 
agaaaagcca tattaggata tagagttagt cctaggtgtg aataccaagc aggacataat 420 
aaggtaggat ctctacagta cttggcacta gcagcattaa taacaccaaa gaagataaag 480 
ccacctttgc ctagtgtgag gaaactgaca gaggatagat ggaacaagcc ccagaagacc 540 
aagggccaca gagggagcca tacaatgaat ggacactag 579 



